SOUTH NATION - SHEET 7 
DUALITY OF SURFACE WATERS, 1976 


TOTAL DISSOLVED SOLIDS 


Scale 1:250,000 

1 inch equals approximatelv 4 miles 


10 Kilometres 



LEGEND 

Total dissolved solids concentration 

Less than or equal to 300 mg / 1 

From 301 to500mg/l 

Equal to or greater than 501 mg/ 1 

Sample number 

Not listed in table 

Provincial water quality network station, discontinued 


SUMMARY OF PROVINCIAL WATER QUALITY NETWORK STATIONS 


STATION NO. 





(PREFIXED BY 




PERIOD OF RECORD 

18-2070- ) 

STREAM 

SAIVIPLE POINT DESCRIPTION 

MILEAGE- 

AS OF 1978 

020 

South Nation River 

at Hwy. 17, Plantagenet 

6.4 

1969 

030 

South Nation River 

CNR bridge, Plantagenet Springs 

B.O 

1970- 1971 

040 

Scotch River 

at Cone. 1 7, dnstr. St. Isidore 

30.2 

1969 

050 

Scotch River 

up from conf. of Dunvegan Cr. 

31.2 

1971 - 1971 

060 

Scotch River 

at Cone. 1 9, upstr. St. Isidore 

31.7 

1969 

070 

Ditch 

abv. conf. of Dunvegan Cr. &■ ditch 

31.7 

1969 - 1971 

080 

Dunvegan Cr. 

50 ft. dnstr. of outfall 

31.8 

1969 - 1971 

090 

Dunvegan Cr. 

50 ft. upstr. of outfall 

31.8 

1969 - 1971 

100 

South Nation River 

at dam dnstr. from Casselman 

39.0 

1969 

no 

South Nation River 

at dam Chesterville 

58.0 

1969 

120 

Bear Brook 

at Hwy. 41 7, S. of Carlsbad Spr. 

54.6 

1974- 1975 

130 

Bear Brook 

at Carlsbad Spr. 

51.8 

1975 


NOTES 


The amount of dissolved solids in water is often a consideration in determining the suitability of 
water for public water supplies; for this use, a total dissolved solids concentration of less than 
500 mg/l is desirable (MOE, 1978b), 

Total dissolved solids (TDS) concentrations at most of the sampled locations in the basin are 
less than 500 mg/l. Samples with TDS concentrations less than 300 mg/l are located 
predominantly in the southern parts of the basin and concentrations between 300 and 500 mg/l 
occur predominantly in northern areas, TDS concentrations in four streams (South Indian, North 
ndian, Black and Dickinson) that flow through sand plains in the Bourget area into Bear Brook 
are notably low (less than 1 60 mg/l). 

Samples with TDS concentrations greater than 500 mg/l are from three areas: Caledonia 
Creek near Alfred Bog, Bear Brook near Mer Bleu and East Castor River near Winchester Bog. 
These areas appear to correspond generally with areas delineated by Charron (1 978) as areas of 
regional ground-water discharge. 


tance upstream of confluence of the South Nation River and the Ottawa River 


MAP 2206 


TOTAL PHOSPHORUS 


Scale 1:250,000 

1 inch equals approximately 4 miles 
5 



LEGEND 

Total phosphorus concentration 

Less than or equal to 0.030 mg/l 
From 0.031 mg/l to 0.060 mg/l 
From 0.061 mg/l to 0.100 mg/l 
Equal to or greater than 0.101 mg/l 
Sample number 
Not listed in table 


NOTES 

The criterion for total phosphorus in water generally relates to aesthetic and nuisance 
conditions caused by abundant aquatic plant growth. Examples of some of the problems that can 
occur are: the reduction of flows in streams, the clogging of water intake screens and pumps, and 
the reduction of dissolved oxygen concentrations in water at night to below desirable levels for 
fish and other aquatic life. There is no firm Provincial Objective for total phosphorus at this time; 
however, a general guideline of 0.03 mg/l has been suggested for the elimination of excessive 
plant growth in rivers and streams (MOE, 1 978a). 

Concentrations of total phosphorus in stream-water samples exceed 0.03 mg/l at most of the 
sampled locations. If a higher concentration of 0.06 mg/l is used as a basis for comparison, a 
concentration considered critical to the avoidance of nuisance growth of Cladophora (Wong and 
Clark, 1 975), the higher concentration is also exceeded at most locations. Abundant growth of 
aquatic plants were visually prominent during the summer of 1 976 when water samples were 
taken. 

The contribution of total phosphorus from various sources cannot be differentiated by existing 
data. However based on extensive studies of pollution from various land use activities in 
southern Ontario watersheds (Hore and Ostry, 1 978a, 1 978b), it is felt that contributions of total 
phosphorus from municipal and industrial point sources within the South Nation River basin may 
ikely be insignificant in comparison to contributions from agricultural non-point sources. 

Agricultural watershed studies (Agriculture Canada et, al,, 1978) indicate that the two most 
significant factors associated with the loss of total phosphorus from agricultural lands are the clay 
content of the surface soils and the percentage of area that is cultivated to row crops, i.e., corn, 
soybean, etc. It is, therefore, very likely that these two factors may be also related to the loss of 
total phosphorus to streams in the South National River basin, since large areas of the basin 
contain clay soils and the current trend is towards the increasing production of corn. 


MAP 2207 


SURFACE-WATER QUALITY ANALYSES 


BACTERIA 


Scale 1:250,000 

1 inch equals approximately 4 miles 
5 


10 Kilometres 



LEGEND 
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1 

S. Nation fl. 

288 

13 

103 

0.087 

0.038 

1,60 

0.06 

2.98 

210 

238 

370 

7.3 

280 

3 

2 

Charleville Cr. 

- 

- 

- 

0.060 

0.012 

2,06 

0.21 

L95 

483 

308 

483 

7.6 

280 

3 

3 

S. Nation B. 

516 

34 

69 

0.141 

0.045 

1.65 

0.06 

TOO 

217 

250 

388 

7.1 

140 

4 

E 

Indian Cr. 

- 

- 

- 

0.076 

0.006 

1.60 

0.09 

1.78 

218 

240 

375 

76 

145 

4 

7 

S. Nation R. 

136 

5 

9 

0,030 

0.012 

1.08 

0.02 

OJI 

196 

230 

353 

79 

- 

2 

12 

S. Nation R. 

- 

- 

- 

0.027 

0.007 

1.30 

0.06 

0.20 

202 

245 

378 

7.9 

140 

1 

15 

S. Nation R. 

579 

65 

128 

0.067 

0.025 

1.21 

0.06 

0.36 

- 

- 

385 

- 

120 

6 

16 

N. Br. S. Nation R. 

- 

- 

- 

0.069 

0.013 

1.03 

0.15 

0^6 

217 

260 

399 

73 

130 

2 

19 

N. Br. S. Nation R. 

- 

- 

- 

0.036 

0.009 

1.23 

0.06 

1.46 

212 

250 

383 

7.8 

120 

13 

21 

N. Br. S. Nation R. 

100 

40 

66 

0.047 

0.011 

0.99 

0.02 

0.58 

172 

263 

388 

8.1 

- 

7 

23 

S. Nation R. 

4400 

44 

665 

0.054 

0.013 

1.02 

0.06 

0J3 

- 

- 

391 

- 

110 

11 

26 

Black Cr. 

- 

- 

- 

0.018 

0.014 

0.91 

0.06 

0.13 

146 

306 

470 

7.7 

75 

10 

28 

Monroe Dr. 

- 

- 

- 

0.058 

0,016 

1.40 

0.47 

0.75 

274 

360 

548 

8.1 

115 

8 

30 

S. Br. S. Nation H. 

88a 

12a 

8a 

0.096 

0.080 

1.25 

0.15 

0.18 

200 

260 

388 

7.4 

76 

2 

31 

S. Br. S. Nation R, 

182 

7 

70 

0,029 

0.007 

1.20 

0.06 

0.30 

189 

226 

343 

7.5 

130 

2 

32 

S, Br S, Nation R, 

1490 

167 

73 

0,091 

0.011 

1.08 

0.06 

0.85 

181 

226 

345 

7.8 

75 

12 

34 

S. Br. S. Nation R. 

100a 

8a 

28a 

0,053 

0.027 

0.92 

0.02 

0.20 

171 

211 

326 

78 

- 

2 

35 

Sandy Cr. 

900a 

188a 

184a 

0,110 

0.029 

0.92 

0.14 

i.oa 

248 

316 

432 

7.8 

60 

13 

37 

S. Br. S. Nation R. 

- 

- 

- 

0.143 

0.910 

1.20 

0.06 

0.35 

198 

250 

390 

7.3 

85 

6 

42 

S. Nation R. 

5000 

84 

73 

0.123 

0,068 

1,12 

0.10 

0.74 

- 

- 

403 

- 

100 

12 

44 

McMartin Dr. 

- 

- 

- 

0.077 

0.034 

2,56 

0.06 

0.61 

264 

330 

505 

7.5 

230 

3 

48 

Hess Cr 

- 

- 

- 

0.079 

0.040 

1.20 

0.06 

0.40 

272 

400 

618 

7.6 

110 

6 

50 

S. Nation R. 

9700 

59 

358 

0.287 

0.186 

1.27 

0.38 

1.28 

- 

- 

623 

- 

60 

5 

51 

S, Natioit R, 

1300 

264 

28 

0.056 

0.041 

0,74 

0.16 

0.38 

202 

270 

413 

76 

80 

6 

67 

S. Nation R. 

230 

9 

9 

0.111 

0.064 

0,96 

0.02 

0.18 

- 

246 

323 

7.8 

86 

5 

68 

S. Nation R. 

3400 

68 

78 

0.086 

0.038 

1.13 

0.10 

0,31 

188 

- 

422 

- 

85 

4 

63 

Payne R. 

mo 

234 

201 

0.032 

0.012 

0,93 

0.05 

0,46 

216 

335 

515 

7.6 

75 

5 

67 

Payne R. 

- 

- 

- 

0.206 

0.018 

1.50 

0,11 

0,98 

210 

290 

445 

8.1 

100 

- 

70 

Payne R. 

8B7 

347 

37 

0.026 

0.008 

0.86 

0.02 

0,26 

178 

260 

400 

- 

58 

3 

72 

S. Nation R. 

6900 

77 

175 

0.148 

0.093 

1.10 

0.08 

0,40 

- 

- 

422 

- 

75 

6 

74 

Little Castor R. 

- 

- 

- 

0.127 

0.068 

1.13 

0,08 

1.44 

264 

345 

644 

77 

105 

14 

76 

Little Castor R. 

- 

- 

- 

0.198 

0.117 

0.77 

0.13 

1.35 

242 

390 

600 

77 

70 

18 

77 

S. Br. Little Castor R. 

- 

- 

- 

0.084 

0.039 

0.43 

0.02 

0.26 

166 

295 

458 

78 

20 

7 

79 

Little Castor R. 

273 

84 

70 

0.072 

0.046 

0.65 

0.10 

0.30 

238 

386 

690 

76 

36 

6 

80 

S. Nation R. 

- 

- 

- 

0.115 

0.056 

1.41 

0.12 

0.80 

182 

256 

390 

74 

66 

8 

101 

N. Castor R. 

- 

- 

- 

0.047 

0.019 

0.86 

0.15 

1.10 

236 

410 

633 

78 

56 

13 

102 

Midtlle Castor R. 

- 

- 

- 

0.020 

0.006 

0.68 

0.10 

0,26 

236 

310 

475 

75 

80 

5 

103 

Middle Castor R. 

- 

- 

- 

0.028 

0.016 

0.80 

0.05 

0.20 

248 

345 

629 

7.8 

100 

3 

104 

S. Castor R, 

- 

- 

- 

0.082 

0.030 

1.50 

0.28 

1.40 

260 

360 

640 

79 

120 

13 

105 

Silver Cr. 

- 

- 

- 

0.069 

0.005 

0.91 

0.47 

2.03 

162 

270 

415 

8.2 

23 

5 

107 

S. Castor R. 

- 

- 

- 

0.083 

0.033 

0.70 

0.28 

0.28 

254 

350 

534 

76 

46 

5 

108 

Castor R. 

520 

16 

11 

0.067 

0.033 

0.70 

0.15 

0.13 

240 

360 

639 

7.7 

60 

3 

109 

Castor R. 

11600 

80 

9 

0.148 

0.116 

0.66 

0.20 

0.25 

240 

360 

555 

78 

50 

4 

112 

Henderson Dr. 

6600 

903 

425 

0.162 

0.112 

1.50 

0.10 

0.30 

310 

470 

720 

7.6 

80 

6 

113 

Annable Dr. 

10300 

828 

960 

1.020 

0.980 

3.60 

0.20 

1.10 

348 

610 

940 

76 

60 

10 

116 

Trib. E. Castor 

- 

- 

- 

0.230 

0.182 

1.60 

0.68 

0.85 

288 

600 

780 

7.7 

80 

10 

118 

E. Castor R. 

807 

34 

19 

0.298 

0.170 

0.96 

0.40 

1.93 

278 

490 

749 

78 

45 

4 

119 

Trib. E. Castor R. 

- 

- 

- 

0.079 

0.035 

0.45 

0.08 

1.00 

270 

376 

579 

7.9 

30 

13 

121 

Castor R. 

- 

- 

- 

0.173 

0.126 

1.12 

0.26 

1.06 

244 

390 

595 

78 

50 

6 

122 

Trib. Castor R. 

23000a 

1208 

92a 

0.133 

0.068 

0.66 

0.21 

1.40 

230 

400 

615 

76 

35 

60 

123 

Castor R. 

20a 

8a 

12a 

0.116 

0.077 

1.09 

0.16 

0.53 

238 

370 

57D 

7.7 

40 

8 

125 

S. Nation R, 

84300 

267 

63 

0.126 

0.059 

0.96 

0.19 

0.53 

- 

- 

473 

- 

65 

7 

126 

S. Nation R. 

12300 

351 

7 

0.106 

0.067 

1.22 

0.11 

1.40 

192 

■ 280 

429 

77 

75 

10 

129 

Moose Cr. 

689 

70 

67 

0.248 

0.156 

1.08 

0.24 

2.16 

- 

- 

636 

- 

100 

26 

130 

Moose Cr. 

- 

- 

- 

0.040 

0.005 

0.89 

0.03 

0.68 

224 

300 

460 

76 

90 

10 

131 

Moose Cr. 

- 

- 

- 

0.176 

0.040 

1.28 

0.14 

0.60 

192 

355 

545 

76 

40 

16 

132 

Bear Br, 

- 

- 

- 

0.146 

0.063 

0,89 

0.14 

1.66 

122 

450 

698 

73 

90 

11 

133 

Bear Br, 

- 

- 

- 

0.129 

0.050 

0.80 

0,04 

2.15 

199 

807 

1240 

76 

- 

18 

135 

Bear Br 

- 

- 

- 

0.087 

0.024 

1.21 

0.06 

1.65 

190 

670 

1032 

7.4 

90 

17 

137 

S, Indian Cr 

- 

- 

- 

0.065 

0.018 

0.68 

0.16 

0.63 

186 

336 

615 

74 

50 

6 

139 

S. Indian Cr 

- 

- 

- 

0.070 

0.027 

0.60 

0.08 

2.46 

89 

143 

218 

77 

70 

14 

140 

Bear Br. 

- 

- 

- 

0.177 

0.065 

1.13 

0.15 

2.45 

200 

368 

568 

78 

60 

32 

141 

N. Indian Cr 

- 

- 

- 

0.141 

0.047 

1.18 

0.27 

1.89 

89 

143 

223 

76 

86 

24 

142 

Beat Br 

- 

- 

- 

0.139 

0.060 

1.11 

0.16 

2.61 

155 

305 

470 

7.7 

- 

17 

143 

Black Cr 

- 

- 

- 

0.056 

0.016 

0.85 

0.12 

1.10 

107 

160 

228 

72 

140 

4 

144 

Bear Br 

~ 

- 

- 

0.109 

O.OGO 

0.43 

0.20 

1.66 

164 

330 

510 

7.4 

60 

22 

150 

S. Nation R. 

1320 

62 

32 

0.174 

0,092 

0.96 

0.19 

1.40 

- 

- 

456 

- 

76 

23 

161 

Dickinson Cr. 

^ 

- 

- 

0.070 

0.023 

0.50 

0.10 

2.04 

50 

83 

128 

75 

- 

13 

152 

Cobbs Lake Cr, 

7720 

326 

305 

0.171 

0.044 

1,05 

0.43 

2.80 

- 

- 

433 

- 

120 

21 

155 

E, Br, Scotch R, 

- 

- 

- 

0.050 

0.041 

0.78 

0.06 

0.48 

214 

265 

395 

76 

65 

7 

157 

E. Br. Scotch R. 

944 

133 

71 

0,323 

0.229 

0.02 

0.13 

2.05 

268 

410 

625 

7.7 

70 

36 

158 

W. Br. Scotch R. 

- 

- 

- 

0.064 

0.027 

0.36 

0.10 

0.48 

180 

275 

423 

75 

45 

7 

165 

Scotch fl. 

- 

- 

- 

0.140 

0.072 

0.35 

0.24 

1.88 

184 

340 

618 

75 

70 

29 

166 

S, Nation R, 

11100 

103 

93 

0.159 

0.075 

0.98 

0.34 

1.51 

- 

- 

446 

7,8 

90 

28 

169 

Paxton Cr. 

300a 

28a 

16a 

0.124 

0.063 

0.58 

0.19 

0.56 

192 

265 

490 

75 

110 

9 

170 

Caledonia Cr. 

- 

- 

- 

0.100 

0.038 

0.39 

0.10 

2.30 

350 

680 

1053 

7,5 

60 

34 

171 

Caledonia Cr. 

700 

66 

124 

0.222 

0.104 

1.47 

0.21 

3.69 

266 

620 

2183 

74 

210 

66 

172 

Horse Cr 

- 

- 

- 

0.658 

0.718 

3.65 

0.17 

4.10 

620 

440 

5390 

78 

15 

6 

174 

Horse Cr. 

8300 

136 

275 

0.239 

0.142 

1.16 

0.08 

5.14 

- 

- 

370 

- 

440 

40 

175 

S. Nation R. 

,. 

- 

- 

0.181 

0,079 

1.48 

0.22 

2.89 

194 

300 

458 

7.6 

80 

35 

176 

S. Nation fl. 

7660 

34 

123 

0.154 

0,076 

1.04 

0.30 

2.50 

- 

- 

454 

- 

100 

31 


- Underscored values exceed Provincial Surface -Water Quality Objectives 
One Sample 


Total conforms per 100 ml* and fecal conforms per 100 ml" 
Less than or equal to 1 000 and less than or equal to 1 00 
Less than or equal to 1 000 and greater than 1 00 

Greater than 1 000 and less than or equal to 1 00 

Greater than 1000 and greater than 100 

Sample number 

Data based on one sample only 

Not listed in table 

* Based on a geometric mean of two samples 


NOTES 


The most significant surface-water quality concerns are the nutrient 
(phosphorus) and bacterial levels which are discussed separately on this 
sheet. General water quality is usually poor during the summer months 
when flows are normally low and little water is available in streams for 
dilution. 

As municipalities grow, surface waters will have to play an increasingly 
important role in providing public water supplies because ground water is 
not always available in large quantities close to these municipalities. At the 
same time, the same surface waters will be required for the assimilation of 
discharges from industries, municipalities and runoff from urban and 
agricultural areas. 

In spite of these problems, surface waters may be used for public water 
supplies provided adequate treatment is provided. The experience at the 
Casselman water treatment plant, constructed in 1977, exemplifies some 
of the problems that may be encountered in surface-water treatment: high 
water temperatures, taste and odour, and the possibility of anaerobic 
conditions developing under ice conditions. Similar problems may likely 
be encountered elsewhere in the basin and may add considerably to the 
cost of treated water. 


NOTES 


Total conforms and fecal coiiforms are bacteriological indicators of the sanitary quality of 
waters. Total coiiforms and fecal coiiforms should not exceed 1000 per 100 ml and 100 per 100 
ml, respectively, where surface waters are to be used for total body contact activities e.g., 
swimming, bathing (MOE. 1 978a), These criteria are based on a geometric mean of at least 1 
samples per month per sampling location. However, the suitabilityof surface waters for swimming 
and bathing cannot be evaulated from available data for the basinbecausethe data do not meet 
the requirements for frequency of sampling for these water uses. Instead, the data are compared 
with the above-mentioned coliform reference levels to indicate areas of possible water quality 
impairment. 

Total and fecal coiiforms exceed the reference levels throughout much of the basin, notably 
in the northern areas. Data are not available for the Bear Brook sub-basin. 

The presence of total and fecal coiiforms are attributable to both human and animal sources. 
The addition of communal sewage systems at a number of municipalities should alleviate most of 
the contamination from human sources. The animal sources, however are not easily controlled or 
corrected and in consideration of present agricultural practices, it is unlikely that tills source can 
be reduced substantially or eliminated in the foreseeable future. 


PROVINCIAL SURFACE-WATER QUALITY OBJECTIVES 

"Provincial Surface-Water Quality Objectives" represent desirable levels of quality for surface 
waters in the Province and relate to the protection of aquatic life and recreation in and on water 
(MOE, 1978a). The criteria that are available for constituents and characteristics listed in the 
table "Surface-Water Quality Analyses", are summarized as follows: 

fecal coiiforms" : less than 100 per 1 00 ml 

total conforms" : less than 1000 per 100 ml 

alkalinity : should not be decreased by more than Vi of the natural conceritrations 

iron : 0.3 mg/l 

pH : 8.5-8.5 

total dissolved solids : should not be increased by more than Vi of the natural concentrations 

total phosphorus : less than 0.03 mg/l for rivers and streams 

turbidity : natural secchi disc reading should not be changed by more than 10% 

"Criteria for fecal coiiforms and total coiiforms relate to swimming and bathing uses of water. All 
others refer to the protection of aquatic life. 
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SUSPENDED SEDIMENT LOAD 


South Nation River near 
Plantagenet Springs ( 02LB005 ) 
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NOTES 


The annual suspended sediment load from the basin, as mea- 
sured on the South Nation River near Plantagenet Springs, 
amounted to 568,000 tons (386 tons/square mile) in 1 972, and 
341,000 tons (232 tons/square mile) in 1973. About 60% of the 
annual load occurred during spring runoff. 


METRIC CONVERSION FACTORS 


1 ton 

1 square mile 

1 ton per square mile 


907.2 kilograms 
2.590 square kilometres 

350.3 kilograms per square kilometre 
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